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Ni : e 111 W. Evelyn Ave., Suite 301 


' : Sunnyvale, California 94086 
ie ASSOCIATES, INC. (408) 736-1636 


Larry Libhardt i wa. 

FMC Corporation 

3989 Central Ave NE Meek II 
Minneapolis, Minn 55421 


é. | 
February 5, 1987 

B 

. 


Dear Larry, 


ite! Here are the results for model 11. We made all of the thickness 
mT changes as shown on the drawings you sent to us. The enclosed table 
shows the REAL#'s, their properties and the areas that were assigned to 
rs that property. The set of element and area plots are also included as well 
as an input listing. The same set of contour plots are also included. We 

C will plan to perform a transient analysis this weekend although we will 
‘P i probably reduce the number of elements from 3 around the radius to 2 to 
i © decrease the wavefront and the required disk space. The static run is 
7 i using 185 mb of disk and we do not feel that there is enough disk space to 
run a transient which would probably require at least 300 mb. The model 

has been built in a parametric way so that reducing its size should not 

i require excessive man-time (about 3-4 hours). Also, the model accuracy 
t should not be as crucial for a dynamic analysis as for extracting stress 
a results. We will send you the dynamic results on Monday of next week. 
g 


Best regards, 


Mark C. Rodamaker 


REAL@ PROPERTIES AREAS 
1 .081 P 1-14, 15,29, 21-22, 35-36 blue 
0405 P 3 
2 2 C 17-19, 24-28, 31-33,38-43 plow 
0405 P 
3 824 P 52-53, 66-67, 80-81, 94-97, 109,110, c#njt 
121-124,129,135-136,141,147-148, 153 
.0675 P 46-50, 55-57, 60-64, 69-71 \ 
4 2c 74-78, 83-85, 88-92, 99-101,104-107 bx 
.0675 P 112-113 | 
5 162 P 51,54,65,68,79,82,93,98 Bantrwr 
1 °C 108,111,120,125,128,134,137,140 
162 P 146,149,152 
7 135 P " 
1 °C 44,58,72,86, 102,114 
135 P 
8 135 P 116-119, 126-127, 130-133, 138-139 Pee 
2 Cc 142-145, 150-151 
135 P 
) 0405 P 
1 °C 16, 20, 23, 30, 34, 37 
0405 P 
14 .270 P 45, 59, 73, 87, 103, 115 eis 
bin 
16 81 P 154-167 
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ti MCR PIE W. Evelyn Ave.. Suite 301 


Sunnyvale, ( alifurnia 94086 
‘ ASSOCIATES, INC. (408) 736-1636 
ny Ne. 
February 11, 1987 

| Larry Libhardt Vi ode: 

FMC Corporation . 
res 3989 Central Ave NE ; ae me | 
x Minneapolis, Minn 55421 frans eet 
* Dear Larry, o 2a - 
“ss = \ 

Here are the results of the latest dynamics model. Figures 1 to 11 [ LIL | 

are the similar set of elements and area plots from before so you can | Jas 0 7 | 
* determine the real properties. | have included a listing of the input that a. 

was used to run the transient analysis. Figure 12 is the recoil pulse in : 
ee pounds. The recoil force is applied to 2 nodes so the total recoil force was 
wr divided by 2. Figure 13 is the torque pulse shown in inch-pounds per node. 

There are 8 nodes having the applied load and they are located 6 inches 
Pe from the center-line. The same integration time constant was used for 
én the different runs so | only used half of the torque pulse force values 
; which accounts for the non-smooth nature of Figure 13. 
os ae We ran the model first with the recoil force only and then did a 
- ‘e restart for the torque case. Figures 14 to 20 are plots of displacement vs. 
a time. Node 1353 is one of the nodes where the recoil load is applied and is 


located at X=6". Node 4352 is the node of the other side of the manifold in 
_ the -X direction. The rear manifold has its node numbers incremented by 
500 so node 1853 is at the front surface of the middle manifold. Node 
4853 is located at X=6 opposite 1853. The plot labeled **°*BEX is the X 
displacement for the node located at the end of the barrel. The same nodes 
& are plotted vs. time for the torque load case on Figures 21 to 27. It 


appears that the X displacement of the end of the barrel is much less under 
A the torque load then we experienced before. Let me know if there is any 
i additional work you need done. 
” Best regards, 
ay 
Pal 

Make? PabaLe_ 

Pe 
z Mark C. Rodamaker 
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February 14, 1987 
Larry Libhardt 
FMC Corporation 
3989 Central Ave NE Model (2 
Minneapolis, Mn 55421 
S datic 


Dear Larry, 


Enicosed are the results for model 12. We made the thickness 
changes as requested. The buckling analysis is running at this time but 
will not be finished before | depart. The plots are not labeled but the 
numbers showing the plot number on the right hand side are virtually the 
same as before except we added the SXY values. | have also included plots 
which show the REAL #'s and element numbers for model 12. The model 11 
transient mode! was identical. 
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Mark Rodamaker 
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MCR 111 W. Evelyn Ave., Suite 301 


§ Sunnyvale, California 94086 
ASSOCIATES, INC. (408) 736-1636 


| February 27, 1987 
Larry Libhardt 
FMC Corporation 


3989 Central Ave NE Nj ole tEIS 


Minneapolis, Minn 55421 


Dear Larry, 


Enclosed is the input listing, stress contour plots and short results 
printout for model #13. The main changes that were made are that the 
core has been reduced from 2 inches to 1 inch. The connection between the 
front manifold and the shell was adjusted so that there is a full bearing 
surface in the Z direction only. There is a connection at the lower center 
of the manifold to the shell in the X and Y directions and a spring connects 
the upper center in the X direction with a spring constant of 1000 
pounds/inch. Short beams were extended from the manifold out to an X 
value of + or - 23 inches and connected to the cables. Four load cases 
were run which consist of recoil, torque, gravity, and finally all three 
loads combined. The detailed printout is being sent and you should receive 
it the first week of March. 
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March 3, 1987 
Larry Libhardt 
FMC CORPORATION 
3989 Central Ave NE 
Minneapolis, Minn 55421 


Dear Larry, 


! found one slight error in the coupling equations that were used in 
the previous run. One of the nodes around the periphery should have been 
listed as 1322 and was actually coded as 1332. This would explain the 
high stresses noted around the periphery of the front of the shell. 
Enclosed are the stress contour plots with distorted geometry contour 
plots for this last case. The actual printout will follow later. { would 
expect the results 6 to 8 inches behind the shell would be fairly close to 
reality. The printout for this case will follow in a few days. 


Best regards, 


frok C Lefenahe_ 
Mark C. Rodamaker 
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